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(54) PNEUMATIC TIRE FOR HEAVY LOAD 

(57)Abstract: 

PROBLEM TO BE SOLVED: To improve the W/B 
bulging or the like, and to remarkably improve the 
durability by, using an inner face protective layer 
comprising a rubber layer (A) mounted in adjacent to a 
carcass ply, and containing an organic acid cobalt salt, 
and a rubber layer (B) not containing the organic acid 
cobalt salt, and satisfying the specific relationship of the 
thickness when the thickness of the layers are 
respectively dA and dB. 
SOLUTION: An inner face protective layer positioned on - 
an intermediate between a carcass ply 4 which utilizes a 
steel code as a reinforcement material, and an inner liner 
5, is formed of a rubber layer A6a and a rubber layer 
B6b. On this occasion, the relationship of 1/2<dB/dA<2, 

more preferably 2/3<dB/dA<1 should be satisfied when the thickness of the rubber layer A6a 
is dA, and that of the rubber layer B6b is dB, for ensuring the adhesion with the steel code, 
and preventing deterioration of the rubber in the inner face protective layer. By using the 
rubber effectively preventing the W/B bulging property (failure caused by rising of code) and 
suited in the deterioration resistance, as the rubber of the B layer, the weight can be reduced 
while keeping the prevention of bulging and the deterioration resistance on a level more than 
the present level. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] this invention relates to the pneumatic tire for heavy 
loading which has in more detail the bilayer of the rubber layer which contains organic-acid cobalt salt 
between a carcass ply and an inner liner, and the rubber layer which does not contain organic-acid cobalt 
salt about the pneumatic tire for heavy loading whose endurance improved. 
[0002] 

[Description of the Prior Art] Conventionally, the rubber constituent of the high isobutylene-isoprene- 
rubber system of gas opacity is used for the inner liner of the pneumatic tire for heavy loading in order 
to hold the pneumatic pressure of a tire, and between the inner liner and the carcass ply, the squeegee 
rubber layer (henceforth an inside protective layer) with which organic-acid cobalt salt was blended is 
usually arranged. By the way, this inside protective layer plays an important role, in order to prevent the 
code float failure which a ply code looms in a tire inside front face, and is visible in order for rubber to 
carry out a creep and to thin with a run or tire internal pressure, and the so-called VASHU bread failure 
(henceforth a W/B nature blister). Therefore, from this point, creep resistance is wanted to use good 
rubber as a property of inside protective-layer rubber. Moreover, although organic-acid cobalt salt is 
usually blended with the carcass ply coating rubber of the pneumatic tire for heavy loading which makes 
a steel code the reinforcing materials of a carcass ply as a ****** arrival agent in order to raise an 
adhesive property with a steel code, when covering to the steel code of coating rubber is imperfect, 
adhesion sufficient between a steel code and rubber will not be obtained, but serious failure will be 
produced in tire use. For this reason, generally, analogous rubber is used and to make this inside 
protective-layer rubber contain the organic-acid cobalt salt as an adhesion promoter is made into that ply 
coating rubber and combination are the same or the unescapable thing at the inside protective layer 
between an inner liner and ply coating rubber. 

[0003] However, blending organic-acid cobalt salt with rubber has a bad influence on the endurance of a 
tire preferably from rubber degradation. Especially, since it is located in the place near a tire inside front 
face through an inner liner, in itself, an inside protective layer is a member which is comparatively easy 
to receive rubber degradation, in the tire run after rubber degradation, when its projection is overshot 
and a form is carried out very much, produces rubber destruction within an inside protective layer, and 
results in tire failure of a blowout etc. Therefore, degradation-proof nature is wanted to use good rubber 
with the aforementioned creep resistance as a property of inside protective-layer rubber. However, 
actually, the degradation-proof nature of inside protective-layer rubber was not necessarily enough, and 
it was difficult in the conventional pneumatic tire inside protective layer for heavy loading to improve 
further the both sides of creep resistance and degradation-proof nature, with an adhesive property 
maintained. On the other hand, especially this invention person knew that it was possible to carry out the 
gage down of the rubber layer of the inner liner containing organic-acid cobalt salt further in the present 
manufacturing process capacity by improvement in the hole opening detection precision of a rubber 
sheet with the latest progress of the rolling related technology of tire manufacture etc. 
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[0004] 

[Problem(s) to be Solved by the Invention] this invention aims at offering the pneumatic tire for heavy 
loading which raised endurance remarkably, maintaining the adhesive property with the steel code of an 
inside protective layer and the grade of W/B nature blister prevention of being located between the inner 
liner of the pneumatic tire for heavy loading, and a carcass ply, under such a situation more than before. 
[0005] 

[Means for Solving the Problem] this invention person repeated research wholeheartedly that the above- 
mentioned technical problem should be solved. Consequently, the inside protective layer of the 
pneumatic tire for heavy loading was made into the bilayer, organic-acid cobalt salt was contained only 
in the rubber layer which adjoins a carcass ply, and in the rubber layer which adjoins an inner liner, 
organic-acid cobalt salt found out that the both sides of the creep resistance of an inside protective layer 
and degradation-proof nature were improvable, maintaining adhesive level by using the rubber which is 
not contained. Namely, the side section of the couple with which this invention is connected with the 
both shoulders of the tread section and this tread section, In the pneumatic tire which has an inside 
protective layer between the bead section, the carcass ply which makes the steel code over the bead 
section reinforcing materials, an inner liner, and a carcass ply and an inner liner The rubber layer A 
which this inside protective layer adjoins a carcass ply, and contains organic-acid cobalt salt When it 
consists of a bilayer of the rubber layer B which adjoins an inner liner and does not contain organic-acid 
cobalt salt and thickness of dA and the rubber layer B is set to dB for the thickness of the rubber layer A, 
the pneumatic tire for heavy loading characterized by having the relation of l/2<dB/dA<2 is offered. 
[0006] 

[Embodiments of the Invention] In this invention, carcass ply coating rubber and combination are the 
same or analogous rubber, and the rubber which constitutes the rubber layer A which adjoins the carcass 
ply among inside protective layers contains organic-acid cobalt salt. Although organic-acid cobalt salt is 
blended with the carcass ply coating rubber which usually makes a steel code reinforcing materials as an 
adhesion promoter of adhesion of rubber and a steel code here and there is especially no limit, 
naphthenic-acid cobalt, stearin acid cobalt, oleic acid cobalt, toll oleic-acid cobalt, resin acid cobalt, etc. 
are mentioned, for example. The loadings of organic-acid cobalt salt are usually the 0.1- 2.0 weight 
section to the rubber 100 weight section. The rubber of the rubber layer A has desirable indep endent or 
ble nd rubber which usually con tain^ 7ft % of thp y^ iaht or more of natural rubber, and a synthetic 
polyisoprene rubber, a polyb ut adiene rubber, a serene butadiene '^ as other 

mbber in the cas^^ ' v " " J " tTOtnBM,m 

[0007] moreover, the thing of FEF, HAF, or ISAF grade uses the carbon black blended with the rubber 
layer A having ~ the loadings -- the rubber 100 weight section -- receiving -- 40 - 65 weight section 
it is 45 - 60 weight section preferably Furthermore, the amount of sulfur blended with the rubber layer A 
is usually 4-7 weight section. Moreover, a vulcanization accelerator, an antioxidant, a softener, etc. are 
blended suitably. Next, the rubber layer B which adjoins the inner liner is rubber which does not contain 
organic-acid cobalt salt. There are few especially sulfur loadings than the loadings of the rubber layer A, 
and it is [ sake / on a degradation-proof disposition ] desirable to consider as 3 - 5 weight section to the 
rubber part 100 weight section. Moreover, it is desirable to make [ more ] the carbon BURA@KKU 
loadings of the rubber layer B from the point of W/B nature blister prevention than the loadings of the 
rubber layer A, and to consider as 50 - 65 weight section to the rubber part 100 weight section. 
[0008] Next, based on a drawing, it explains further as an example of this invention. Drawing 1 is the 
right half-section view of the tire for heavy loading in this invention, and consists of the carcass ply 4 
(only an innermost layer ply is illustrated) over the bead section 3, the tread section 1, the side section 2, 
an inner liner 5, and an inside protective layer 6. Moreover, drawing 2 is the cross-section detail drawing 
of the side section 2, and the inside protective layer located in the middle of the carcass ply 4 and an 
inner liner 5 consists of rubber layers B shown by the rubber layer A shown by 6a, and 6b. Here, for the 
degradation-proof nature of adhesive reservation and inside protective-layer rubber with a steel code, 
when thickness of dA and the rubber layer B is set to dB for the thickness of the rubber layer A, it is 
required the relation of !/2<dB/dA<2 and to have satisfied the relation of 2/3 <=dB/dA<=l still more 
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preferably. 

[0009] That is, when the rubber layer A is made thin and the value of dB/dA becomes two or more, the 
sheet for rubber layer A has a possibility of producing a local hole opening in a manufacturing process. 
Moreover, since the rate for which the good rubber layer B of degradation-proof nature accounts 
decreases when a A horizon is conversely thick and the value of dB/dA is 1/2 or less, improvement in 
the rubber-proof degradation nature as the whole inside protective layer becomes difficult. Moreover, 
from the field [ code / steel ] of adhesive reservation, if the thickness dA of the rubber layer A is about 
0.5-1 .5mm, it is enough. Furthermore, in this invention, it is also possible to lightweight-ize a tire more 
by the gage down of the whole inside protective layer, maintaining an adhesive property, a W/B nature 
blister, and degradation-proof nature more than the present level, since the rubber which suited B 
horizon rubber at W/B nature blister prevention and degradation-proof nature was used. 
[0010] 

[Example] Next, an example and the example of comparison explain this invention concretely. A sample 
offering tire is size 1 1R22.5. It is the tire for truck buses of a rib pattern, and the composition of an 
inside protective layer was indicated to the 1 st table. Here, the naphthenic-acid cobalt as an adhesion 
promoter is contained in the rubber layer A, and is not contained in the rubber layer B. The following 
basic combination performed the rubber layer A and the rubber layer B. 

Natural rubber 100 weight sections carbon black FEF 55 weight sections softener 1.0 weight section 
naphthenic-acid cobalt (rubber layer A) 2.0 weight sections zinc white 6.0 weight sections stearin acid 
(rubber layer B) 2.0 weight sections antioxidant 2.0 weight sections sulfur 5.0 weight sections 
vulcanization accelerator The 0.8 weight sections [001 1] After it performed about 100,000km driving 
test, evaluation of a sample offering tire dissected the tire, about the inside protective layer, was 
extended at the time of rubber fracture, and performed the adhesive property with a W/B nature blister 
and a ply code with the following measuring methods. 

(1) JIS**3 sample was extracted about three sorts of rubber of the compound layer of the rubber layer A 
as an elongation inside protective layer, the rubber layer B, and the rubber layers A and B at the time of 
rubber fracture, and it measured with the Instron tension tester. In addition, in the example 3 of 
comparison, all of three sorts of above-mentioned rubber are the same rubber. 

(2) W/B nature blister (VASHU bread failure) 

About the tire after a driving test, only an inner liner is stripped off, inside protective-layer rubber 
(equivalent to the rubber layer B except example of comparison 3) was exposed, it caved in and the 
concavo-convex state was evaluated by the average of an amount (the perpendicular length of concavo- 
convex Yamabe and a trough). It is shown that W/B nature is so bad that a numeric value is large. 

(3) The innermost layer ply of the adhesive tire show RUDA section with a ply code was extracted, the 
adhesive strength between a steel code and rubber was measured at minus 80 degree C, and the rubber 
deposit efficiency to the steel code in that case compared. In addition, in the above, the index which set 
the example 3 of comparison by the conventional tire with the much more inside protective layer to 100 
showed evaluation of various examinations. It is shown that any examination is so good that a numeric 
value is large. A result is shown in the 1st table. 

[0012] 
[Table 1] 
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[0013] The above-mentioned result shows the following things. The thickness as the whole inside 
protective layer of the tire of the example 1 by this invention is the same as that of the conventional tire 
(example 3 of comparison). And in spite of being 1/2 of a tire conventionally as a rubber layer 
containing organic-acid cobalt salt The adhesive property and the W/B nature blister of the index of 
elongation are improving sharply with 105 in comparison with the example 3 of comparison at the time 
of the rubber fracture as A in an inside protective layer, and the whole B horizon, with the performance 
more than before maintained. Moreover, an example 2 is the tire manufactured like the example 1 except 
having increased each thickness of the rubber layer A and the rubber layer B, and the both sides of 
elongation and a W/B nature blister are improved in comparison with the example 3 of comparison at 
the time of rubber fracture, with the adhesive property held. However, elongation is inferior to the 
example 1 at the time of rubber fracture. In the case of an example 2, generation of heat becomes large 
by thickness increase as the whole inside protective layer, and the reason is considered because rubber 
degradation also progressed, on the other hand ~ the example 1 of comparison, and the example 2 of 
comparison — the ratio of the thickness dB of the rubber layer B, and the thickness dA of the rubber 
layer A — since dB/dA has not satisfied the relational expression specified by this invention, as 
compared with the conventional tire (example 3 of comparison), the improvement effect is acquired at 
neither of the cases 
[0014] 

[Effect of the Invention] According to this invention, it is possible to be able to improve the both sides 
of a W/B nature blister related to elongation and the creep resistance of an inside protective layer at the 
time of the rubber fracture related to the degradation-proof nature of an inside protective layer, 
consequently to raise the endurance of the pneumatic tire for heavy loading remarkably about the inside 
protective layer arranged between the inner liner of the pneumatic tire for heavy loading and the carcass 
ply, without having a bad influence on an adhesive property with a ply code. Moreover, the amount of 
the expensive organic-acid cobalt salt used can be decreased sharply, without spoiling a tire performance 
by making thin the rubber layer which needs combination of organic-acid cobalt salt Furthermore, it is 
also possible to lightweight-ize a tire more by the gage down of the whole inside protective layer. 
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[Translation done.] 
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